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COMPLETE SPECIFICATION 

Hydraulic Accumulators 



We, Greer Hydraulics, Inc., a corpora- 
tion organised under the laws of the state of 
New York, United States of America, of 5930 
W. Jefferson Boulevard, Los Angeles 16, Cali- 
fornia, United States of America, do hereby 
declare the invention, for which we pray that 
a Patent may be granted to us, and the method 
by which it is to be performed, to be particu- 
larly described in and by the following state- 
ment: — 

This invention relates to hydraulic ac- 
cumulators. 

Hydraulic accumulators are often used in 
hydraulic systems to take up sudden surges in 
the pressure lines and to supply liquid under 
pressure to hydraulic actuators in the system. 

In order to take up such sudden surges of 
pressure, the accumulators generally having a 
relatively large liquid port which provides 
unrestricted flow into the liquid chamber of 
the accumulator. Where the liquid port also 
permits unrestricted flow out of the liquid 
chamber and the accumulator is of the type 
having a flexible partition, such as a deforma- 
ble bladder, acting as a separator between the 
gas and liquid chambers of the accumulator 
which are charged with gas and oil imder pres- 
sure, if there should be a sudden large . 
differential between the pressures inside and 
outside the accumulator, due to the higher 
pressure inside the accumulator, the bladder 
which is compressed, will expand rapidly. 

As a result of such rapid expansion of the 
bladder, if the liquid port remains open, the 
unrestricted flow may cause the hydraulic ac- 
tuator to effect movement of the movable 
which it controls at an excessive rate of speed 
with resultant mechanical failure. 

According to the invention, there is provided 
a hydraulic accummulator comprising a rigid 
container having a liquid port therein, a defor- 
mable and elastic bladder secured in the con- 
tainer to divide the container into two 
chambers, one of which is a liquid chamber 
in communication with the liquid port, the 
[Price 4s. 5i.] 



liquid port being defined by a sleeve extending 
outwardly from the container and having at 
its inner end a vahre seat for a closure valve 
member carried by the bladder for closing the 
liquid port when the bladder is fully distended, 
wherein a restrictor valve member is slidably 
mounted in the sleeve and is movable between 
an innermost position and an outermost posi- 
tion relative to the container, the restrictor 
valve member having first and second passage- 
ways therethrough, the second passageway 
having a smaller cross seaional area than the 
first passageway and being open in all positions 
of the restrictor valve member whereas means 
are provided for closing the first passageway 
when the restrictor valve member is in its 
outermost position. 

An embodiment of the invention will now 
be described by way of example with reference 
to the accompanying drawings, in which : — 

Fig. 1 is a longitudinal sectional view of 
an accumulator according to the invention. 

Fig. 2 is a longitudinal detail sectional view 
on an enlarged scale showing the oil port con- 
struction of the accumulator of Fig. '1, 

Fig. 2a is a fragmentary detail sectional 
view with parts broken away showing the valve 
member in closed position. 

Fig. 3 is a top plan view of the valve 
member of the acctmaulator, and 

Fig. 4 is a diagrammatic view showing a 
typical installation of the accumulator. 

The hydraulic accumulator shown in Fig. 
1, comprises a substanially cyhndrical con- 
tainer 11 of rigid material such as steel or 
aluminium, capable of withstanding the pres- 
sure to which it is to be subjected in use. 

The container 11 has one end closed at 12 
and a sleeve 13 is positioned in an axial open- 
ing 14 in the closed end 12, The inner end 
15 of the sleeve has an outwardly extending 
annular flange 16 which rests on the periphery 
of the oepning 14, and the sleeve is secured 
in fixed position as by welding at 17. 

The bore 18 of the sleeve 13, which defines 
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a port through which fluid may flow, has its 
inner end 19 beveled to define a valve seat. 

Positioned in the mouth of the container 11 
remote from the closed end 12 thereof is a 
5 substantially cup-shaped cover member 21. 
which has an annular groove 22 in its outer 
surface of the side wall 23. The portion 24 
of the side wall 23 between the groove 22 and 
die periphery or inner end 25 of the said side 
10 wall 23 is of reduced diameter so that the 
outer surface of the side wall portion 24 will 
be spaced from the inner surface of the con- 
tainer wall when the cover member 21 is posi- 
tioned therein. 
15 The cover member 21 has a peripheral rim 
28 rising from the outer surface 29 thereof. 
The central portion 31 of the cover member 
21 presents a flat surface 32 which is in a 
plane extending be}'ond the plane of the end 
20 33 of the rim 28 and the top surface of the 
cover member , from the root end of the rim 
28 to the periphery of the central portion 31 
is inclined upwardly as at 34. 

Positioned in the container 11 is a deforma- 
25 ble partition in the form of an elongated blad- 
der 35 made of an elastomeric material such 
as rubber. The bladder 35 is closed at one 
end at 36 and the mouth of the bladder has 
a pair of spaced inwardly extending beads 37, 

The bead 37 is designed to be accommodat- 
ed in the annular groove 22, and the bead 
38 is designed to be positioned beneath the 
end 25 of the side wall 23 of the cover 

35 member. 

When so mounted with the cover member 
21 positioned in the container^ the bead 37 
will be compressed in the annular groove 22 
to form a fluid seal and the bead 38 will be 

40 retained beneath the end 25 of the side wall 
23, the portion 30 of the bladder wall between 
the beads 37, 38 being under tension. 

In order to retain the cover member 21 in 
the container, the periphery 40 of the mouth 

45 of the container 11 is bent inwardly as shown 
so that it extends over the end 33 of the rim 
28 and the inner edge 39 of the periphery 

40 is bent downwardly into the annular recess 

41 defined by the inclined portion 34 of the 
50 outer surface of the cover member. 

Secured to the central portion 31 of the 
cover member 21 as by screws 42 is a disc 
43, the periphery 44 of which will rest on the 
periphery 40 of the mouth of the container 

55 11 to retain the end 33 of the rim 28 against 
the undersurface of the periphery 40. 

As is shown in Fig. 1, the bladder 35 is 
substantially frusto-conical in cross section, its 
side wall 45 being of greater diameter at the 

60 portion thereof adjacent the bead 38 
than at the closed end 36 thereof. 
TJie bladder can be charged with a 
gas under pressure through a port 48 
defined by an axial bore extending through the 



central portion 31 of the cover member 21 65 
and through axial boss 49 depending from the 
undersurface of the cover member. The boss 
49 has a suitable air valve 51 therein which 
is concealed by the disc 43/ 

Mounted on the closed end 36 of the blad- 70 
der 35 is a valve member 52 in the form of 
a hollow button, preferably formed from thin 
steel or aluminium. The valve member is sub- 
stantially frusro-conical in cross section with 
the smaller diameter portion or apex thereof 75 
having a guide recess 53 therein. The mouth 
of the valve member 52 has an inwardly ex- 
tending flange or rim 54 which defines the top 
wall of the valve member and the inner peri- 
phery 55 of said rim 54 defines an opening 80 
axially aligned with the recess 53. 

The side wall 56 of the valve member is 
capable of moving on to the bevelled seat 19 
to prevent extrusion of the bladder through 
port 18. 85 

As is shown in Fig. 2, the outer end 61 
of the bore 18 of sleeve 13 is internally thread- 
ed to receive the externally threaded end of 
a pipe nipple 62. The nipple 62 has an out- 
standing annular flange 63 at its outer end de- 90 
signed to abut against ^e outer end 64 of 
sleeve 13 to limit the inward movement of the 
nipple. An annular groove 65 is positioned in 
the root end of llie nipple to acconunodate 
a seal ring 66 which will be compressed 95 
between the wall of groove 65 and the bevelled 
inner surface 67 of bore 18 at the outer end 
thereof when the nipple is tightened to define 
a seal. 

The bore 18 of sleeve 13 has an annular 100 
shoulder 68 formed therein to serve as a stop 
to limit the inward movement of a valve 
member 69, the inner end 71 of the nipple 
62 limiting the outward movement of the valve 
member 69. 105 

As is shown in Figs. 2 and 3, the valve 
member 69 is a disc of rigid material which 
has a central passageway 72 therethrough and 
a passageway formed by a plurality of arcuate 
part-anntdar openings 73 extending there- 110 
through adjacent the periphery 74 of die valve 
meinber 69. 

The passageway 72 is axially aligned with 
the bore 18 of sleeve 13 and the arcuate open- 
ings 73 are aligned with the inner end 71 of 115 
the nipple 62. 

As shown in Figs. 2 and 3, the width of 
the annular shoulder 68 is substantially the 
same as the width of the portion 75 of the 
valve member 69 between the outer periphery 120 
76 of tiie arcuate openings 73 and the outer 
periphery 74 of tihe valve member. Thus, when 
the portion 75 of the valve member 69 abuts 
against shoulder 68 there will be unrestricted 
flow dirou^ the arcuate openings 73. 125 

The width of the inner end 71 of nipple 
62 is greater than that of the arcuate openings 
73 so that when the valve member 69 is seated 
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against the end 71 of the nipple 62 the arcuate 
openings 73 will he closed and there will be 
flow only through the central passageway 72. 
The total cross sectional area of the arcuate 

5 openings 73 and central passageway 72 is not 
less than the cross sectional area of the inner 
end 77 of the bore 78 of nipple 62. The cross- 
sectional area of the annular opening "a" (Fig. 
2) between the inner end 71 of nipple 62 and 

10 the undersurface 79 of valve member 69 when 
it is seated on shoulder 68 together with the 
area of central passageway 72 is substantially 
equal to the area of the inner end 77 of bore 
78. 

15 As a result of the foregoing, it is apparent 
that when the valve member 69 is seated on 
shoulder 68 there will be substantially unres- 
tricted flow of fluid through the sleeve 13 into 
the accumulator and when the valve member 

20 69 is seated on the inner end 71 of nipple 
62 the sole flow from the accumulator will be 
through the central passageway 72 and hence 
such outward flow will be restricted to a frac- 
tion of the inward flow. 

25 ^ Although the accumulator above described 
is suitable for a wide variety of applications, 
in which inward flow must be unrestricted and 
outward flow restricted, one typical application 
is shown in Fig. 4. 

30 Here, the accumulator is associated with an 
agricultural plough. 

As illustratively shown in Fig. 4, the plough 
has a main frame 81 which mounts a plurality 
of ploughshares 82, only one of which is 

35 shown. Each ploughshares 82 is pivotally 
mounted at 83 to the undersurface of the 
frame 81. The ploughshare is maintained in 
operative position by means of a hydraulic ac- 
tuator 85 pivotally mounted at one end as at 

40 86 to the frame and having its piston rod 87 
pivotally connected to the ploughshare at 88. 

^hen the piston 89 of i±t actuator is forced 
outwardly by the application of fluid under 
pressure applied to the port 91 of the actuator 

45 85, the ploughshare 82 will pivot in a clock- 
wise direction limited by the abutment of a 
projection 92 on the upper portion of the share 
against an adjustment screw 93. 
As illustrated in Figure 4, the port 91 is 

50 connected by line 94 to the nipple 62 of the 
accumulator and through a releasable one-way 
valve 95 to charging valve 96. 

In the operation of the hydraulic system 
^own in Fig. 4 with the disc 43 (Fig. 1) re- 

55 moved, the chamber 60 defined by bladder 35 
is charged with gas under pressiu*e through a 
port constituted by a bore 48. As a result, the 
bladder 35 will expand, substantially filling the 
container 11 and the valve member 52 will 

60 move downwardly until it seats on the bevelled 
end 19 of sleeve 13 thereby closing port 18 
and preventing extrusion of the bladder there- 
from. 

At this time with the accumulator in vertical . 
65 position, the valve member 69 due to its 



weight, will be seated on the inner end 71 
of nipple 62. 

A source of oil under pressure greater than 
that of the gas in bladder 35 is then applied 
through open valve 96 to charge the hydraulic 70 
system. Such oil will flow past one-way valve 
95, through line 94 into the port 91 of hy- 
draulic actuator 85 to pivot the ploughshare 
82 in a clockwise direction limited by the abut- 
naent of projection 92 against screw 93. In ad- 75 
dition, the oil under pressure will flow through 
the bore 78 of nipple 62 and react against 
the undersurface 79 of the valve member 69. 
As a result, the valve member 69 will quickly 
move inwardly until its peripheral portion 75 80 
abuts against annular shoulder 68, 

This movement which is only a relatively 
slight amount, will completely open the ar- 
cuate openings 73 and the oil under pressure 
will flow substantially unrestricted through the 85 
arcuate openings 73 as well as through central 
passageway 72 to react against the valve 
member 52 carried by bladder 35 and quickly 
move the latter off its seat to permit charging 
of chamber 61 defined between the outer sur- 90 
face of bladder 35 and container 11. 

As a result, the bladder 35 will be deformed 
further to compress the gas therein. 

The accumulator is charged until the pres- 
sure has built up to an amount so as to enable 95 
the actuator to exert the desired force against 
the ploughshare 82 which depends upon the 
particular plough construction involved. 

Thereupon, the valve 96 is closed and the 
plough is ready for operation. 100 

When the plough is pulled through a field 
by a traaor, due to the force exerted by the 
hydraulic actuator which is supplied by the 
charged accumulator, the ploughshare will re- 
main in the position shown in Fig. 4 to provide 105 
the desired ploughing action. 

If the ploughshare should hit an under- 
groimd obstruction such as a rock for exam- 
ple, a sudden force will be built up tending 
to rotate the ploughshare in a counterclockwise HO 
direction about its mount 83. As a result, the 
piston 89 will be moved rearwardly causing 
a sudden surge of pressure in the oil in line 
94. The oil which will be flowing at a high 
rate of speed will flow through nipple 62 of 115 
the accumulator and react against the tmder- 
surface 79 of valve member 69 so that the 
latter will be forced upward against its seat 
68. As a result, there will be substantially 
unrestricted flow of oil through nipple 62 into 120 
the oil chamber 61 of the accumulator through 
arcuate openings 73. This will immediately de- 
form the bladder 35 to compress the gas there- 
in to i^ke up the sudden shock and permit 
such pivoting movement of the ploughshare 125 
82. 

As the plough is further advanced, the 
ploughshare 82 will ride over the obstruction 
and when this occurs the force exerted to move 
the piston 89 rearwardly will be suddenly re- 130 
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leased. As a result, there will be a sudden large 
differential between the pressure inside the ac- 
cumulator and the pressure in the actuator. 
Due to such pressure differential, the force 
5 exerted against the top surface 99 of the valve 
member 69 will be far greater than that exerted 
against the bottom surface 19 of such valve 
member so that the valve member 69 will ra- 
pidly be forced outwardly against the end sur- 
1" face 71 of the nipple 62. This will cause the 
arcuate openings 73 to be closed so that the 
fluid will only be able to flow through the 
relatively small central passageway 72 into the 
line 94 and into port 91 of the hydraulic actua- 
ls tor. As a result of such restriction of flow from 
the accumulator, the bladder 35 therein will 
expand relatively slowly so that the valve 
member 52 carried by the bladder 35 will re- 
main spaced from the valve seat 19. 

Since the fluid under pressure is flowing into 
the hydraulic actuator at a relatively slow rate, 
the piston 89 of such actuator will move out- 
wardly relatively slowly so that the plough- 
share S2 will be pivoted relatively slowly back 
25 into its normal operation position. 

This is to be contrasted with a different sys- 
tem in which a high rate of flow from the 
accumulator is provided as soon as the plough- 
share 82 moves away from the obstruction R 
'30 and the force against the ploughshare is sud- 
denh- eliminated. In such a situation, due to 
the unrestricted high rate of flow from the ac- 
cumulator, the ploughshare 82 would be ra- 
pidly forced toward its normal operating posi- 
35 tion. However, due to the resistance of the soil, 
and especially where the latter is hard, the 
ploughshare would not move rapidly through 
the soil, and hence the plough frame 81 itself 
would move outwardly, causing extreme vibra- 
40 tion and in addition the ploughshare would 
ride on the top surface of the ground and 
hence die desired uninterrupted furrow whidi 
the ploughshare is designed to form would be 
broken. This problem is of course enhanced 
45 when it is considered that the plough frame 
81 normally carries several ploughshares, and 
if one or more of the ploughshares should sud- 
denly be released after being restrained by an 
obstruction, irregular impact would be caused 
50 to the plough frame with the resultant likeli- 
hood of breakage of pivotal connections and 
the equipment carried bv the frame. However, 
with the accumulator above described, due to 
the restricted flow of fluid outwardly from the 
55 accumulator, the force exerted by the actuator 
asainst the plough will build up relatively 
slowly thereby preventing a sharp impact of 
the ploughshare against the ground. 'Conse- 
quently, the plough frame will not be disturbed 
60 and the ploughshare will move into the ground 
to the desired operating position. 

With the accumulator above described which 
has relatively few moving parts and is not like- 
ly to become deranged, substantially unres- 



tricted flow into the accumulator and restricted 65 
flow out of the accumulator are achieved. 
WHAT WE OLAIM IS : — 
1. A hydraulic accumulator comprising a 
rigid container having a liquid port therein, a 
defonnable and elastic bladder secured in the 70 
container to divide the container into two 
chambers, one of which is a liquid chamber 
in communication with the liquid port, the . 
liquid port being defined by a sleeve extending 
outwardly from the container and having at 75 
its inner end a valve seat for a closure valve 
member carried by the bladder for closing the 
liquid port when the bladder is fully distended, 
wherein a restriaor valve member is slidably 
mounted in the sleeve and is movable between 80 
an innermost position and an outermost posi* 
tion relative to the container, the restrictor 
valve member having first and second passage- 
ways therethrough, the second passageway 
having a smaller cross secdonal area than the 85 
first passageway and being open in all positions 
of the restrictor valve member whereas means 
are provided for closing the first passageway 
when the restrictor valve member is in its 
outermost position. ^ 

2. A hydraulic accumulator according to 
claim 1, wherein the restrictor valve member 
is a rigid disc and the sleeve has an internal 
abutment to restrict inward movement of said 
disc. 95 

3. A hydraulic accumulator according to 
claim 2, wherein the said internal abutment 
is formed by an internal annular shoulder of 
the sleeve against which the periphery of the 
inner surface of the disc abuts to restrict in- 100 
ward niovement of said disc. 

4. A pressure accumulator according to 
claim^ 3, wherein the said first passageway is 
constituted by a plurality of arcuate openings 
through the disc adjacent the periphery thereof 105 
and the second passageway is a central bore 
through the disc. 

5. A hydraulic accumulator according to 
claim 4, wherein a pipe nipple is secured in 

the outer end of the sleeve, the inner end of 110 
the hippie being longitudinally spaced from 
the said annular ^shoulder, the outer surface 
of said disc abutting against the inner end of 
said nipple to restrict outward movement of 
said disc, and the annular shoulder is of width 115 
to provide full clearance for the adjacent ends 
of the said arcuate openings when the disc 
abuts thereagainst and the inner end of the 
nipple is of sufficient to close the adjacent ends 
of the arcuate openings when the disc abuts 120 
thereagainst. 

6. A hydraulic accumulator according to 
claims, wherein the cross-sectional area of the 
inner end of tiie bore in the pipe nipple is 
substantially equal to the annular area defined 125 
by the space between the uridersurface of the 
disc and the inner end of the nipple when the 
disc abuts against the annular shoulder and 
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the total cross sectional area of the arcuate 
openings and the central bore is not less than 
the cross sectional area of fte inner end of 
the nipple bore. 

5 7. A hydraulic accumulator according to 
claim 5 or 6, wherein the radial width of the 
annular shoulder is substantially equal to the 
radial width of the portion of said disc radially 
outwardly of the arcuate openings and the 

10 width of the inner end of the nipple is greater 
than the radial width of the arcuate openings. 

8. A hydraulic accumulator according to 
claim 7, in which the peripheral surface of the 
disc is a close sliding fit in the portion of the 

15 sleeve between the annular shoulder and the 
inner end of the nipple and the thickness of 
said disc is more than half the length of the 
said portion of the sleeve. 



9. A hydraulic accumulator substantially as 
hereinbefore described with reference to and 20 
as shown in the accompanying drawings. 

10. A plough comprising a ploughshare 
pivotally mounted on a plough frame, a 
hydraulic actuator connected between the 
ploughshare and the plough frame to rotate 25 
the ploughshare, the actuator being connected 

to the liquid port of a hydraulic accumulator 
according to any of the preceding claims. 

11. A plough according to claim 10, includ- 
ing a pressurised hydraulic supply for the 30 
actuator. 

REDDIE & GROSE, 
Agents for the Applicants, 
6, Bream's Buildings, 
ILondon EjC.4. 
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